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Motion Planning in Humans and Robots
Abstract
We present a general framework for generating trajectories and actuator forces that will take a robot system
from an initial configuration to a goal configuration in the presence of obstacles observed with noisy sensors.
The central idea is to find the motion plan that optimizes a performance criterion dictated by specific task
requirements. The approach is motivated by studies of human voluntary manipulation tasks that suggest that
human motions can be described as solutions of certain optimization problems.
Comments
The Eighth International Symposium of Robotics Research; Hayama, Japan, October 3-7, 1997.
This conference paper is available at ScholarlyCommons: http://repository.upenn.edu/penniur_papers/15

00.5
1
1.5
2
2.5
0 0.2 0.4 0.6 0.8 1
No
rm
ali
ze
d 
Ve
loc
ity
 (x
)
Normalized Time
(a) Data
Model
0
0.5
1
1.5
2
2.5
0 0.2 0.4 0.6 0.8 1
No
rm
ali
ze
d 
Ve
loc
ity
 (y
)
Normalized Time
(b) Data
Model
0
0.5
1
1.5
2
2.5
0 0.2 0.4 0.6 0.8 1
No
rm
ali
ze
d 
Ve
loc
ity
 (p
hi)
Normalized Time
(c) Data
Model
5 10 15 20 25   x0
2
4
6
8
10
12
14
  y
5 10 15 20 25   x0
2
4
6
8
10
12
14
  y
5 10 15 20 25   x0
2
4
6
8
10
12
14
  y
OBSTACLE 
OBSTACLE 
1 2
3
0
0
2
X [m]
Y 
[m
]
!
!r1,"1)
!r2,"2)
"1r1
"2
r2
R
y
x
-40
-20
0
20
40
60
0 0.33 0.67 1
An
gle
Reparameterized Time
Object  
Finger 1
Finger 2
!8 !6 !4 !2 0 2 4 6 8
!2
0
2
4
6
8
10
1 2
6
4
2
0
-2
-4
-8 -6 -4 -2 0 2 4 6
x
y
y*
yaY

